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GEORGE C. MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
SYSTEMS TEST DIVISION 

March 1 ,  1967 Through March 3 1 ,  1967 

I. SATURN IB 

A. S-IB-9 Staqe 

1 .  Tes t  SA-44, a scheduled d u r a t i o n  t e s t ,  was performed on 
March 7 ,  1967. The t e s t  was unsuccessfu l  and l a s t e d  approx imate ly  
t h r e e  seconds. C u t o f f  occur red  because an improper ly  i n s t a l l e d  pa tch  
panel connec t ion  f o r  a r e d l i n e d  measurement caused t h e  d i g i t a l  data 
a c q u i s i t i o n  automat ic  c u t o f f  system t o  reac t  t o  an erroneous s i g n a l .  

2. Tes t  SA-45, a d u r a t i o n  t e s t ,  was performed a l s o  on March 7, 
1967. The t e s t  was successfu l  and l as ted  approx imate ly  145.5 seconds. 
A l l  s tage and f a c i l i t y  systems performed s a t i s f a c t o r i l y .  

3 .  Stage S-IB-9 was removed f rom the  S t a t i c  Test  Tower East on 
March 14, 1967, loaded on t h e  barge Palaemon, and shipped t o  t h e  
Michoud Assembly P lan t .  

B. H- l  Enqine 

1. Cleaning, spec ig l  t e s t i n g ,  and m o d i f i c a t i o n  o f  t h e  H- l  engine 
h y d r a u l i c  system were accomplished a t  t he  Power P lan t  Tes t  Stand. 
M o d i f i c a t i o n  inc luded  t h e  removing o f  accumulator h i g h  p ressure  p i s t o n ,  
s e a l i n g  t h e  dynamic sea l  vent p o r t ,  and d isconnec t ing  a u x i l i a r y  hy- 
d r a u l i c  pump. 

2. Test  Pl-494 was conducted a t  t h e  Power P lan t  Test  Stand on 
March 20, 1967, u t i l i z i n g  engine H-7057 f o r  a d u r a t i o n  o f  40.0 sec- 
onds. The t e s t  o b j e c t i v e  was t o  demonstrate s t a r t i n g  t he  engine w i t h -  
o u t  a u x i l i a r y  pump runn ing  and w i t hou t  accumulator precharge. The 
engine was gimbaled w i t h o u t  damage t o  t h e  system under these c o n d i t i o n s .  

C .  5-IVB Staqe 

1 .  S-IVB-209 a r r i v e d  a t  t h e  Sacramento Test  Center on March 9,  
1967, and was i n s t a l l e d  i n  t h e  V e r t i c a l  Checkout Laboratory .  Douglas 
A i r c r a f t  Company w i l l  pe r fo rm some p r e - s t a t i c  checkout i n  t h e  V e r t i c a l  
Checkout Labora to ry  p r i o r  t o  t r a n s f e r r i n g  t h e  s tage t o  Beta I f o r  
acceptance f i r i n g  on June 7 ,  1967. T rans fe r  i s  scheduled a f t e r  t h e  
f i r i n g  o f  S- IVB-50.3. (new). 

2. Approval  has been g iven  f o r  Douglas A i r c r a f t  Company t o  r e b u i l d  
t h e  Beta I l l  Test  Stand. Accord ing t o  t h e  l a t e s t  schedule, S-IVB-210 
w i l l  be t h e  f i r s t  s tage t o  be t e s t e d  on t h e  r e b u i l t  stand. T h i s  f i r i n g  
i s  scheduled f o r  November 1, 1967. 
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3. There w i l l  be f i v e  stages a t  Sacramento when S-IVB-206 a r r i v e s  
from Kennedy Space Center on A p r i l  13, 1967. The stages are  S-IVB-206, 
-207, -208, -209, and -503. (new). 

I I. SATURN V 

A. S - I C  Staqe 

1. The S - I C - S  f u e l  tank was i n s t a l l e d  i n  t h e  S - I C  Test Stand on 
March 10, 1967. The hyd ros ta t i c  t e s t s  were delayed due t o  changes made 
i n  the  ins t rumenta t ion  mounting requirements and problems i n  t h e  R-P&VE 
data r e c e i v i n g  s ta t i on .  The t e s t s  a re  now scheduled f o r  A p r i l  10 and 
11,  1967. 

2. Two successful  s t a t i c  f i r i n g s  o f  the S-IC-T/4 stage were accom- 
p l i s h e d  by Boeing a t  M iss i ss ipp i  Test F a c i l i t y .  The t e s t s  were per- 
formed on March 3 and 17, 1967, having a mainstage du ra t i on  o f  I 5  and 
60 seconds, respec t i ve l y ,  as planned. The S-IC-T stage was removed from 
the  t e s t  stand on March 30, 1967, and loaded on the  barge f o r  r e t u r n  t o  
Marshal l  Space F l i g h t  Center. 

B. F - l  Enqine 

Test  FW-060 was conducted a t  the  West Area F - l  Test Stand on March 13,  
1967, w i t h  F - l  engine S/N F-6049 f o r  a mainstage du ra t i on  o f  40 seconds. 
Cuto f f  was i n i t i a t e d  by the f a c i l i t y  panel operator  as planned. Primary 
purpose o f  the  t e s t  was t o  evaluate the  e f f e c t s  o f  t r u c k  d e l i v e r y  on 
f l i g h t  engine performance. Th is  engine i s  being he ld  i n  the  t e s t  stand 
f o r  a poss ib le  a d d i t i o n a l  f l r i n g  due t o  an unexplained s h i f t  i n  per-  
formance between t e s t s  a t  Edwards Rocket Test S i t e  and Marshal l  Space 
F l i g h t  Center. 

C. S - l l  Staqe 

1. 5-11-1 s t a t i c  f i r i n g  t e s t  data ind ica ted  t h a t  f l i g h t  acce le ra t i on  
would cause an i n te r fe rence  problem between the LOX prevalve r e l i e f  i n  
t h e  No. 5 feed duct and the  t h r u s t  cone cruc i form. A dec i s ion  was made 
t o  remove the  r e l i e f  f e a t u r e  o f  the  No. 5 LOX prevalve on S - 1 1 - 1  and sub- 
sequent stages. A 2.5 seconds t ime delay was incorporated i n  t h e  No. 5 
LOX preva lve  c l o s i n g  c i r c u i t  t o  reduce the  r e l i e f  c a p a b i l i t y  needed a t  
engine cu to f f .  The stage m o d i f i c a t i o n  was tes ted  on the  B a t t l e s h i p  stage 
du r ing  Test No. 42 p r i o r  t o  implementation on S-11-2. No problems were 
encountered. 

2. Test No. 42 was conducted on the  S - l  l B a t t l e s h i p  stage on March 17, 
1967, f o r  a mainstage du ra t i on  o f  29 seconds. Cuto f f  was i n i t i a t e d  auto- 
m a t i c a l l y  from gas generator over temperature (GGOT) i n d i c a t i o n  on Engine 
No. 2 caused by f a i  l u r e  o f  the augmented spark i g n i t i o n  (ASI) chamber 
pressure sensing l i n e  a t  a f a u l t y  braze j o i n t . . T h i s  resu l ted  i n  hot gases 
impinging on the  GGOT ins t rumen ta t~on  l i n e  and f i r e  de tec t i on  system w i r e  
harness. The GH2 s t a r t  tank vent and r e l i e f  va lve and GH2 s t a r t  tank 
i n s u l a t i o n  were damaged by the hot gases. 
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3 .  The S - l  1-2 s tage and G S E  modi f  i c a t  ion  pe r i od  (V2-300) was 
te rmina ted  on March 4, 1967, w i t h  severa l  minor m o d i f i c a t i o n s  un- 
completed due t o  mod k i t s  no t  be ing  d e l i v e r e d  on schedule. The pre-  
s t a t i c  s tage and G S E  checkout opera t ions  were i n i t i a t e d  a t  M i s s i s -  
s i p p i  Test  F a c i l i t y  on March 4 ,  1967. The complet ion o f  p r e - s t a t i c  
checkout was scheduled on March 23, 1967; however, a  d e c i s i o n  t o  r e -  
p l ace  t h e  LOX vent  l i n e  delayed t h e  complet ion o f  t he  checkout oper-  
a t i o n s  u n t i l  March 29, 1967. A l l  AS1 pressure sensing l i n e s  were X-  
rayed on March 3, 1967, due t o  t h e  f a u l t y  braze problem encountered 
d u r i n g  t h e  B a t t l e s h i p  Test  No. 42. Two AS1 pressure l i n e s  were found 
w i t h  f a u l t y  braze j o i n t s .  A l l  AS1 l i n e s  have s ince  been c u t  and 
welded t o  prevent  any f u r t h e r  leak problems. The f i r s t  s t a t i c  f i r i n g ,  
o r i g i n a l l y  scheduled f o r  March 25, 1967, was re-scheduled f o r  March 3 1 ,  
1967, due t o  a  d e c i s i o n  t o  change t he  LOX vent l i n e  i n t e r n a l  t o  t h e  LOX 
t a n k  on March 23, 1967. The f i r i n g  at tempt  on March 31, 1967, was 
scrubbed a t  approx imate ly  T-10 minutes when t h e  No. 1  LH2 preva lve  
f r o z e  open and No. 5 r e - c i r c u l a t i o n  pump f a i l e d .  A f t e r  t h e  scrub a  
chamber c h i l l  t e s t  was performed d i s c l o s i n g  a  r e s t r i c t i o n  i n  t h e  No. 3 
chamber c h i l l  l i n e .  

D. S-IVB Staqe 

1 .  The S-IVB-503 (new) acceptance f i r i n g  has s l i p p e d  t o  A p r i l  26, 
1967, due t o  Marsha l l  Space F l i g h t  Center d i r e c t i o n  t o  conduct a  s i n g l e  
burn  acceptance t e s t  i n  l i e u  o f  a  r e - s t a r t  t e s t .  Douglas A i r c r a f t  
Company needs an e x t r a  week t o  re-work t he  f i r i n g  tapes which have been 
made f o r  a  r e - s t a r t  t e s t .  A f t e r  t h e  s tage f i r i n g ,  p r o p e l l a n t s  w i l l  be 
re-tanked t o  t he  70% l e v e l  and t h e  02/H2 burner w i l l  be f i r e d  t o  v e r i f y  
o p e r a t i o n  as p a r t  o f  t h e  stage systems. 

2. Checkout o f  t h e  02/H2 burner  system i n s t a l l e d  on t h e  S-IVB 
B a t t l e s h i p  s tage a t  Marsha l l  Space F l i g h t  Center was completed. The 
GN2 e j e c t o r  system was made t o  opera te  c o r r e c t l y  by i n s t a l l a t i o n  o f  an 
e x t e r n a l  downstream sensing l i n e .  Due t o  leaks on t h e  burner  LH2 supply  
l i n e ,  t h i s  l i n e  was rep laced w i t h  an e n t i r e l y  new vacuum jacke ted  a l l  
s t a i n l e s s  s t e e l  l i n e .  A f t e r  t he  new l i n e  had been i n s t a l l e d ,  subsequent 
LH load ing  t e s t s  p rov ided  p roo f  o f  i t s  proper  ope ra t i on .  On March 30, 
1927, t he  f i r s t  02/H2 burner  t e s t ,  No. S-IVB-HOI, was conducted f o r  a  
d u r a t i o n  o f  37.9 seconds. Pos t - tes t  rev iew o f  t h e  data i nd i ca ted  normal 
burner  performance d u r i n g  i g n i t i o n ,  run and c u t o f f .  Due t o  an apparent 
e r r o r  i n  t h e  c o n t r o l  w i r i n g ,  t h e  re -p ressu r i za t i on  system o p e r a t i o n  cou ld  
no t  be p r o p e r l y  eva luated.  

I1 1 .  APOLLO APPLICATIONS 

A. Lunar O r i  l l Proqram 

Scopes of  work f o r  t he  Moderate Depth Lunar D r i l l  program were 
f i n a l i z e d  and t r a n s m i t t e d  t o  Nor th rop ,  Westinghouse, and Joy Manufactur ing 
Company. F i v e  t e s t s  were conducted a t  Marsha l l  Space F l i g h t  Center w i t h  
t h e  p i s t o n  t y p e  compressor t o  f u r t h e r  analyze problems w i t h  va lves and 
bea r i ng  l u b r i c a t i o n .  
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B. LSSM P r o i e c t  

1. The M o b i l i t y  Tes t  A r t i c l e s  (MTA's) a r e  scheduled t o  be shipped 
f r o m  Yuma P r o v i n g  Ground (YPG) on A p r i l  1 1 ,  1967. A  b u i l d i n g ,  t e s t  
course,  and power supp ly  f o r  t h e  v e h i c l e s  a r e  i n  p r e p a r a t i o n  a t  M a r s h a l l  
Space F l i g h t  Center .  The Bendix MTA da ta  r e d u c t i o n  i s  a p p r o x i m a t e l y  95% 
complete.  General M o t o r s ' d a t a  w i l l  be processed t h i s  month. 

2 .  The LSSM wheel and d r i v e  t e s t  program by General Motors i s  
a p p r o x i m a t e l y  50% complete. The w i r e  mesh wheel and harmonic d r i v e  
(General Motors ' v e r s i o n )  t e s t s  a r e  complete.  Two harmonic d r i v e s  
f a i l e d .  T w e n t y - f i v e  pe rcen t  o f  t h e  w i r e s  i n  t h e  wheel a r e  broken and 
a p p r o x i m a t e l y  30% o f  t h e  t h r e a d  r i v e t s  had come loose b e f o r e  t h e  con- 
c l u s i o n  o f  t h e  100,000 wheel r e v o l u t i o n  t e s t .  The meta l  e l a s t i c  wheel 
and n u t a t o r  d r i v e  (Bendix v e r s i o n )  t e s t s  were scheduled t o  resume on 
March 30, 1967, a f t e r  an i n i t i a l  f a i l u r e  and re-work o f  t h e  n u t a t o r  
d r i v e .  

3. D u r i n g  t h i s  p e r i o d ,  e leven  meet ings were h e l d  t o  d e f i n e  t h e  RFP 
f o r  t h e  LSSM and t o  comp i le  i t s  c o n t e n t  i n  rough d r a f t .  I t  has been 
conc luded t h a t  t h e  1/69 s i m u l a t o r  t e s t s  w i l l  no t  be a  p a r t  o f  t h e  tech-  
n i c a l  requ i rements  o f  t h e  RFP due t o  t h e  s t a t u s  o f  des ign  and t o  t h e  
lead  t i m e  r e q u i r e d  t o  p r o v i d e  an adequate f a c i l i t y .  Dynamic da ta  f o r  
t h e  program w i l l  be o b t a i n e d  f rom math models and v e h i c l e  model t e s t s  
u n t i l  1/69 s i m u l a t o r s  a r e  b e t t e r  de f ined .  A d d i t i o n a l  meet ings were 
h e l d  t o  d e f i n e  t h e  number and t ype  o f  major  t e s t  a r t i c l e s  r e q u i r e d  t o  
p r o v i d e  a  t e c h n i c a l l y  a c c e p t a b l e  t e s t  p l a n .  The t e s t  p l a n  w i l l  r e q u i r e  
f o u r  t e s t  a r t i c l e s ;  t h i s  does n o t  i n c l u d e  an MTA, b u t  i t  does i n c l u d e  
one t e s t  a r t i c l e  t h a t  can be used f o r  i n t e g r a t i o n  w i t h  t h e  launch 
v e h i c l e .  Problems e x i s t  i n  d e f i n i n g  t h e  t o t a l  number and t y p e  ~f re -  
q u i r e d  v e h i c l e s  s i n c e  d e f i n i t i v e  program requ i rements  beyond t h e  
development phase have no t  been p rov ided .  
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GEORGE C. MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY P.ROGRESS REPORT 
COMPONENTS & SUBSYSTEMS DIVISION 

March 1,  1967 through March 31, 1967 

I .  SATURN I B  

A. S-IB Staqe 

1 .  200K H- l  Turbopump T e s t i n q  

The H- l  Turbopump F a c i l i t y  suppor ts  R-P&VE i n  S-IB p r o p e l l a n t  feed 
system s t u d i e s .  The f a c i l i t y  p r o v i d e s  S-IB v e h i c l e  system s i m u l a t i o n  i n c l u d -  
i n g  p r e v a l v e s ,  s u c t i o n  ducts ,  turbopump, h i g h  p ressure  ducts ,  and main eng ine 
va l v e s  . 

E v a l u a t i o n  o f  T e s t  C-039-4 da ta  of the Fuel A d d i t i v e  Test  S e r i e s  
was completed.  The FR-3 f r i c t i o n  r e d u c t i o n  a d d i t i v e  which was mixed w i t h  
t h e  f u e l  d i d  n o t  improve feed system performance. Fuel samples i n d i c a t e  t h a t  
t h e  FR-3 d i d  n o t  m i x  homogeneously w i t h  t h e  RP-1. An i n t e r m e d i a t e  m i x i n g  
system was i n s t a l l e d  d u r i n g  t h i s  r e p o r t i n g  p e r i o d  t o  o b t a i n  a  p roper  FR-3/ 
RP-I m i x t u r e .  A lso ,  a  GN2 b u b b l i n g / a g i t a t i o n  system was i n s t a l l e d  on t h e  
main  f u e l  tank .  T e s t i n g  w i l l  resume d u r i n g  t h e  n e x t  r e p o r t i n g  p e r i o d .  

I I  . SATURN V 

A. S-IC Staqe 

1 .  F - l  Turbopump T e s t i n q  

The F - l  Turbopump F a c i l i t y  p r o v i d e s  t h e  c a p a b i l i t y  t o  p e r f o r m  
checkout ,  c a l i b r a t i o n ,  q u a l i f i c a t i o n ,  and development t e s t s  on S-IC/F-I 
Turbopump p r o p e l l a n t  feed systems. T h i s  f a c i l i t y  c o n t a i n s  a  gas g e n e r a t o r  
d r i v e n  F - l  Turbopump which i s  mounted on a  t h r u s t  chamber and s i m u l a t e s  t h e  
5-IC f l o w  system f rom t h e  s u c t i o n  d u c t  i n l e t s  t o  t h e  main s h u t o f f  va lves  o f  
t h e  engine.  

Tes t  C-006-67 was conducted a t  t h e  F - l  Turbopump Tes t  F a c i l i t y .  
T h i s  t e s t  conc luded t h e  "Fuel  Pump I n l e t  F a i r i n g  B o l t "  t e s t  program. The 
o b j e c t  o f  t h i s  t e s t  s e r i e s  was t o  determine i f  unknown hydrodynamic loads a r e  
exper ienced  by an F - l  Turbopump f u e l  i n l e t  f a i r i n g  and i t s  r e t a i n i n g  b o l t s  
d u r i n g  turbopump o p e r a t i o n .  P r e l i m i n a r y  examina t ion  o f  d a t a  i n d i c a t e s  t h a t  
no unusual  o r  d e t r i m e n t a l  f o r c e s  occur .  . 

An R&D 6 x  6  i m p e l l e r  Turbopump i s  c u r r e n t l y  be ing  assembled by 
Rocketdyne f o r  t e s t i n g  a t  t h e  F - l  Turbopump F a c i l i t y .  The purpose o f  t h i s  
t e s t  program i s  t o  de te rm ine  t h e  o p e r a t i n g  c h a r a c t e r i s t i c s  o f  t h e  6  x  6  f u e l  
and LOX i m p e l l e r s  i n  comparison w i t h  t h e  s tandard  6-b lade i m p e l l e r s .  Prepar-  
a t i o n s  f o r  t e s t i n g  t h i s  pump a r e  c u r r e n t l y  underway a t  t h e  F - l  Turbopump 
f a c i l i t y .  

FOR INTERNAL USE ONLY 



A d d i t i o n a l  t e s t i n g  o f  a  new, T e f l o n  b e a r i n g  des ign  f o r  a  17- inch 
t u r b i n e - t y p e  S - I C  LOX f l owmete r  w i l l  b e g i n  d u r i n g  t h e  month o f  A p r i l .  These 
f l owmete r  b e a r i n g s  w i l l  be t e s t e d  i n  c o n j u n c t i o n  w i t h  a  F l e x o n i c s  LOX Out-  
board  PVC. The T e f l o n  f l owmete r  bear ings  were d e l i v e r e d  t o  MSFC on March 27, 
1967 a f t e r  c o n s i d e r a b l e  d e l a y .  

2 .  F - I  Heat Exchanqer Development T e s t s  

The purpose o f  t h i s  program i s  t o  e s t a b l i s h  r e l i a b i l i t y  and 
t o  v e r i f y  t h e  d e s i g n  o f  t h e  F - l  hea t  exchanger.  

No t e s t s  were conducted d u r i n g  t h i s  r e p o r t  p e r i o d .  As s t a t e d  
i n  t h e  l a s t  p r o g r e s s  r e p o r t ,  t h e r e  a r e  two t e s t s  p lanned t o  v e r i f y  t h e  t e s t  
r e s u l t s  f r o m  Phase I I  t e s t i n g  b e f o r e  t e r m i n a t i n g  t h e  t e s t  program and p l a c i n g  
t h e  t e s t  s tand  i n  a  standby c o n d i t i o n .  However, t h e  P r o t o t y p e  gas g e n e r a t o r  
used i n  t h i s  t e s t  program developed a  leak,  exceed ing s p e c i f i c a t i o n s ,  p a s t  
t h e  LOX b a l l  v a l v e  b e l l o w s .  A  new b e l l o w s  i s  p r e s e n t l y  b e i n g  i n s t a l l e d ,  and 
t h e  t e s t s  w i l l  be completed d u r i n g  t h e  month o f  A p r i l .  

3. F - I  Gas Generator  Development T e s t s  

A  p r o j e c t  was e s t a b l i s h e d  t o  conduct  t e s t s  on an F - l  gas g e n e r a t o r  
w i t h  d i f f e r e n t  i n j e c t o r  c o n f i g u r a t i o n s .  The o b j e c t i v e s  o f  t h e  program a r e  t o  
a l l e v i a t e  d e t r i m e n t a l  p r e s s u r e  o s c i l l a t i o n s ,  reduce c o n t i n u e d  combust ion i n  
t h e  t u r b i n e  m a n i f o l d ,  and t o  i nc rease  gas g e n e r a t o r  performance. 

Three t e s t s  o f  30 seconds d u r a t i o n  each were conducted d u r i n g  
t h i s  r e p o r t  p e r i o d .  These t e s t s  u t i l i z e d  t h e  P&VE-designed d o u b l e - s w i r l  cup 
i n j e c t o r  and were opera ted  a t  LOX/fuel r a t i o s  o f  .35 w i t h  f u e l  f l o w s  o f  100, 
110, and 120 lbs /sec  r e s p e c t i v e l y .  A l l  t h r e e  t e s t s  were s u c c e s s f u l .  The 
d a t a  was t r a n s m i t t e d  t o  t h e  r e q u e s t o r  f o r  e v a l u a t i o n  and a n a l y s i s .  T h i s  
leaves f i v e  t e s t s  t o  comple te  t h e  p lanned t e s t  s e r i e s  a f t e r  wh ich  t h e  program 
w i l l  be t e r m i n a t e d .  The c e l l  i s  o p e r a t i o n a l  and t e s t i n g  i s  c o n t i n u i n g .  

4. F - l  Turbopump Seal Tes ts  

T h i s  program i s  b e i n g  conducted t o  deve lop  and improve LOX t u r b o -  
pump r o t a t i n g  s h a f t  s e a l s .  T h i s  w i l l  be accompl ished by compar ing wear char -  
a c t e r i s t i c s  o f  v a r i o u s  m a t e r i a l s  and c o n f i g u r a t i o n s  i n  t h e  s e a l  t e s t  f i x t u r e  
a t  s i m u l a t e d  turbopump o p e r a t i n g  c o n d i t i o n s .  

One t e s t  was conducted w i t h  t h e  m o d i f i e d  l a b y r i n t h  s e a l ;  however, 
e x c e s s i v e  leakage p a s t  t h e  secondary (Kel-F L a b y r i n t h  s e a l )  sea l  s t i l l  
e x i s t e d .  T h i s  c o n d i t i o n  does n o t  a l l o w  t e s t i n g  o f  t h e  r o t a t i n g  s h a f t  s e a l .  

A t  t h e  p r e s e n t  t i m e  P&VE i s  e v a l u a t i n g  t h e  a d v i s a b i l i t y  o f  c o n t i n -  
u i n g  t h i s  program. T e r m i n a t i o n  i s  b e i n g  cons ide red .  

5. LOX S t r a t i f i c a t i o n  

T h i s  program was requested by PEVE t o  v e r i f y  a n a l y t i c s  used t o  
p r e d i c t  LOX S t r a t i f i c a t i o n  i n  s p h e r i c a l  c o n t a i n e r s  u s i n g  LN2 f o r  s i m u l a t i o n .  

2  
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An a t t e m p t  w i l l  be made t o  c o r r e l a t e  LOX s t r a t i f i c a t i o n  d a t a  w i t h  p r e v i o u s l y  
o b t a i n e d  LN2 s t r a t i f i c a t i o n  data .  

T e s t s  C-025-16 and 17 were s u c c e s s f u l l y  conducted d u r i n g  t h i s  
r e p o r t  p e r i o d .  Tes t  C-025-15 i s  t o  be r e r u n  t h e  week o f  A p r i l  7, 1967. 
Es t ima ted  comp le t ion  d a t e  o f  t e s t i n g  i s  A p r i l  7, 1967. 

6. LOX D e p l e t i o n  T e s t i n q  

The purpose o f  t h i s  program i s  t o  suppor t  R-TEST-SP i n  a  s tudy  
of t h e  LOX d e p l e t i o n  c h a r a c t e r i s t i c s  d u r i n g  ground s t a t i c  t e s t s  w i t h  t h e  
u l t i m a t e  goa l  o f  t h e  combined e f f o r t  t o  p r e d i c t  t h e  LOX d e p l e t i o n  c h a r a c t e r i s t i c s .  

F a c i l i t y  b u i l d u p  i s  i n  p rogress .  T e s t  s t a r t  d a t e  s l i p p e d  t o  
May 22, 1967 due t o  t e s t i n g  on t h e  a d j a c e n t  LH2 Slosh F a c i l i t y .  

B. S-I I Staqe 

1 .  S - l l  I n s u l a t i o n  

B-Cel l  P o s i t i o n  1 - 70- Inch Tank I n s u l a t i o n  and Thermal U l l a g e  
Study;  

The combined t e s t  programs were requested by P&VE Labora to ry  
t o  (I) de te rm ine  i f  t h e  Dual Seal I n s u l a t i o n  f i e l d  r e p a i r  techn iques a r e  
s t r u c t u r a l l y  adequate under thermal c y c l i n g ,  (2) de te rm ine  what e f f e c t  
t a n k  geometry and i n s u l a t i o n  c l o s e o u t s  have on t h e  thermal performance and 
s t r u c t u r a l  i n t e g r i t y  o f  t h e  i n s u l a t i o n  under s imu la ted  aerodynamic h e a t i n g ,  
and (3)  conduct  a  LH2 u l l a g e  thermodynamic s tudy .  

A l l  t e s t s  have been completed and a  r e p o r t  i s  be ing  prepared. 

C. S-IVB Staqe 

1 .  J-2X Turbopump Tes t  

T h i s  p r o j e c t  i s  t o  f u r t h e r  t h e  development and v e r i f y  t h e  
performance of  advanced J-2 turbopump and subsystems. Tes t  P o s i t i o n  501 
i s  be ing  prepared f o r  t h i s  p r o j e c t .  

Shop p rogress  has been v i r t u a l l y  a t  a  s tand  s t i l l  due t o  
h i g h e r  p r i o r i t y  programs. The o n l y  work  done on t h e  501 p o s i t i o n  was i n  
those  areas d i r e c t l y  e f f e c t i n g  t h e  opera t  i o n  of t h e  502 (J-2 T h r u s t  Chamber) 
p o s i t i o n .  To da te ,  shop work i s  complete on t h e  burn  pond, new burn  s t a c k  
a t  t h e  LH2 s t o r a g e  area,  m isce l laneous  p i p i n g  a t  t h e  LH2 s t o r a g e  a rea  and 
LOX s t o r a g e  a rea .  

Because o f  h i g h e r  p r i o r i t y  Sa tu rn  V work, i t  i s  n o t  p o s s i b l e  
t o  e s t a b l i s h  a  f i r m  b u i l d u p  comp le t ion  schedule.  
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2. J-2X T h r u s t  Chamber T h r o t t l i n q  Tes ts  

T h i s  program was e s t a b l i s h e d  t o  e v a l u a t e  t h e  t h r o t t l i n g  
c h a r a c t e r i s t i t s  o f  J-2 t h r u s t  chambers. Engine t h r u s t  excurs ions  of 
5K t o  200K (Sea Leve l )  a r e  contemplated.  T h i s  w i l l  be accompl ished i n  
a  2-phase program. 

Phase I  c o n s i s t s  o f  f a c i l i t y  des ign,  f a c i l i t y  a c t i v a t i o n ,  
and i n i t i a l  J-2X t e s t i n g .  The f a c i l i t y  u t i l i z e s  p r e s s u r i z e d  p r o p e l l a n t  
tanks  and t h r o t t l e  v a l v e s  t o  c o n t r o l  t h e  eng ine t h r u s t  l e v e l .  The 
a c t i v a t i o n  t e s t  f i r i n g s  w i l l  i n c l u d e  i g n i t i o n ,  p a r t i a l  t r a n s i t i o n ,  
f u l l  t r a n s i t i o n ,  and mainstage o f  a  t u b u l a r  w a l l  J-2 t h r u s t  chamber 
w i t h  a  ceramic  c o a t i n g  t o  inc rease  combust ion zone d u r a b i l i t y .  

The i n i t i a l  J-2X t e s t i n g  w i l l  u t i l i z e  a  J-2 t h r u s t  chamber 
w i t h  t a p o f f  c a p a b i l i t y .  The t h r u s t  chamber w i l l  be eva lua ted  a t  
s teady  s t a t e  c o n d i t i o n s ,  f o u r  t o  s i x  m i x t u r e  r a t i o s ,  and between 5K and 
200K SL t h r u s t  l e v e l s  (no dynamic t h r o t t  l i n g ) .  

Phase I I  w i l l  c o n s i s t  o f  dynamic t h r o t t l i n g  o f  J-2 t h r u s t  
chamber w i t h  and w i t h o u t  h o t  gas t a p o f f  c a p a b i l i t i e s ,  a t  f o u r  t o  s i x  
m i x t u r e  r a t i o s ,  and between 5K and 200K SL t h r u s t .  These t e s t s  w i l l  
d e f i n e  eng ine  and f a c i l i t y  o p e r a t i n g  c a p a b i l i t i e s  and w i l l  p e r m i t  
t h r u s t  chamber and t a p o f f  o p t i m i z a t i o n .  

A t  p r e s e n t ,  b u i l d u p  i s  95% complete.  The p r e s s u r i z a t i o n  
and p r o p e l l a n t  systems c a l i b r a t i o n  and checkout i s  about 25% complete.  
The p r o p e l l a n t  system c a l i b r a t i o n  should  be completed w i t h i n  one week 
and t e s t i n g  shou ld  beg in  b e f o r e  A p r i l  15. 

3. LH2 S losh  T e s t i n q  

T h i s  program suppor ts  P&VE i n  t h e  areas o f  LH2 and LOX 
p r o p e l l a n t  feed  systems s t u d i e s  i n  an e l l i p s o i d a l  tank.  

No t e s t s  were conducted d u r i n g  t h e  month o f  March. The 
S-IVB Fuel  P r e v a l v e  t e s t s  d i d  n o t  beg in  on schedule due t o  a  d e l a y  i n  
g e t t i n g  t h e  adap te rs  f o r  t h e  va lve .  A l l  hardware has now been i n s t a l l e d  
and t e s t i n g  i s  scheduled t o  beg in  t h e  f i r s t  p a r t  o f  A p r i l .  

' 4 .  S-IVB LOX and Fuel  Tank R e l i e f  Valves 

The t e s t  o b j e c t i v e  f o r  t h e  S-IVB r e l i e f  v a l v e  i s  t o  d e t e r -  
mine t h e  v a l v e  o p e r a t i n g  c h a r a c t e r i s t i c s  w i t h  s imu la ted  f l i g h t  v e h i c l e  
env i ronment .  Emphasis w i l l  be p laced  on d e t e r m i n i n g  p o s s i b l e  v a l v e  
c h a t t e r  d u r i n g  r e l i e f  modes. 

Two v a l v e s  were t e s t e d ;  b o t h  performed s a t i s f a c t o r i l y .  
No c h a t t e r  d u r i n g  r e l i e f  mode was d e t e c t e d .  
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T h i s  program was completed. The t e s t  r e p o r t  f o r  t h e  S-IVB 
LOX Tank R e l i e f  Va lve was submi t ted  on March 27, 1967 f o r  concurrence 
and approva l .  

5. S-IVB A u x i l i a r y  P r o p u l s i o n  System T e s t i n g  

 he' S-IVB A u x i l i a r y  P r o p u l s i o n  System Tes t  Program was 
requested by P&VE Labora to ry  f o r  conduc t ing  t e s t s  on upper s tage  
u l l a g e  and a t t i t u d e  c o n t r o l  engines a t  s imu la ted  vacuum env i ronments .  

Three t e s t  s e r i e s  (Tes ts  C-008-C-1-14, 15, and 16) were con- 
ducted on C - l  eng ine  S/N 813 a t  a  s imu la ted  a l t i t u d e  o f  140,000 f e e t  
d u r i n g  t h i s  r e p o r t i n g  p e r i o d .  T e s t  14 c o n s i s t e d  o f  a  s e r i e s  o f  5-second 
s teady s t a t e  f i r i n g s  i n  which t h e  combust ion chamber p ressure  was 
v a r i e d  f rom 87.5 t o  93.5 p s i a  i n  an e f f o r t  t o  determine a t  what PC l e v e l  
t h e  300 cps combust ion i n s t a b i l i t y  terminated.  PC o s c i l l a t i o n s  o f  +2 
p s i  p e r s i s t e d  f o r  t h e  d u r a t i o n  o f  t h e  f i r i n g  a t  PC = 87.5 p s i a ,  b u t  no 
o s c i l l a t i o n s  were observed i n  t h e  t e s t s  a t  t h e  h i g h e r  PC l e v e l s .  T e s t  
15 was a  5-second s teady s t a t e  f i r i n g  a t  t h e  80 p s i a  PC l e v e l ;  o s c i l l a -  
t i o n s  o f  + I 1  p s i  p e r s i s t e d  f o r  t h e  d u r a t i o n  o f  t h e  t e s t .  Tes t  16 con- 
s i s t e d  o f  a  5-second s teady s t a t e  f i r i n g ,  a  25-second s teady s t a t e  
f i r i n g ,  10 pulses of 63 ms on - 437 ms o f f ,  and 50 pu lses  o f  63 ms on 
- 137 ms o f f .  The s teady s t a t e  PC f o r  t h i s  t e s t  was 102 p s i a ,  and no 
PC o s c i l l a t i o n s  were observed. 

The above d e s c r i b e d  t e s t s  completed t h e  p resen t  s i n g l e  
eng ine  C - l  t e s t  s e r i e s .  APS Module System Tes ts  u t i l i z i n g  t h r e e  C - l  
engines a r e  scheduled f o r  l a t e  A p r i l .  

D. Ground Suppor t  Equipment 

1 .  LC-39 S e r v i c e  Arms 

a.  S-IC l n t e r t a n k  (Se t  I l l )  - T h i s  p r e f l i g h t  arm s u p p l i e s  
t h e  v e h i c l e  S-IC s taqe  w i t h  l o x  f i l l  and d r a i n  s e r v i c e ,  as w e l l  as 
personnel  access t o  ;he v e h i c l e .  The arm has au tomat i c  c a p a b i l i t i e s  
t o  a l l o w  reconnec t ion  i n  case o f  a  m i s s i o n  h o l d  o r  a b o r t .  

The normal t e s t  program was i n t e r r u p t e d  i n  o r d e r  t o  run  a  
s e r i e s  o f  arm swing t e s t s  u s i n g  a  m o d i f i e d  d e c e l e r a t i o n  v a l v e  and a  
new cam (cam B). M o d i f i c a t i o n s  t o  t h e  d e c e l e r a t i o n  v a l v e  c o n s i s t e d  o f  
removing t h e  p r e s s u r e  compensator spool ,  t h e  sequencer spool  and 
p l u g g i n g  a  r e l i e f  v a l v e  o r i f i c e .  W i t h  t h i s  system, arm swing t imes  
were s a t i s f a c t o r y ;  however s a t i s f a c t o r y  c o n t r o l  of t h e  arm swing char -  
a c t e r i s t i c s  c o u l d  n o t  be ach ieved.  F u r t h e r  t e s t s  were conducted u s i n g  
a  mod i f  i ea  cam (CamC) i n  c a r j u n c t i o n  w i t h  t h e  m o d i f i e d  d e c e l e r a t i o n  v a l v e .  
S a t i s f a c t o r y  arm swing t imes and swing c h a r a c t e r i s t i c s  were achieved. 
The new cam (cam C) and t h e  m o d i f i e d  d e c e l e r a t i o n  v a l v e  were a l s o  
s u c c e s s f u l l y  t e s t e d  on S - I C  fo rward  arm, S-IVB fo rward  arm, and s e r v i c e  
module arm. 

The t e s t  program on t h e  S - I C  i n t e r t a n k  resumed on 3/27/67. 
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b. S - I C  Forward (Set I I  I )  - T h i s  p r e f l i g h t  arm s u p p l i e s  
t h e  f o r w a r d  end o f  t h e  S-IC s tage w i t h  e l e c t r i c a l ,  pneumatic, a i r  
c o n d i t i o n i n g  s e r v i c e s  and personnel  access. 

D u r i n g  t h i s  r e p o r t  p e r i o d  t e s t s  were conducted t o  determine 
t h e  arm swing c h a r a c t e r i s t i c s  when u s i n g  a  m o d i f i e d  d e c e l e r a t i o n  v a l v e  
and cam (cam C) ( r e f .  I I .  0. 1. a. above). 

c.  S - l l  I n t e r m e d i a t e  (Set I I )  - T h i s  i n f l i g h t  s e r v i c e  arm 
p r o v i d e s  a i r  c o n d i t i o n i n g ,  e l e c t r i c a l ,  pneumat ic,  LHZ, and l o x  s e r v i c e s  
t o  t h e  S - l l  s tage. The LH2 and l o x  f i l l  l i n e s  have ~ndependent  connec- 
t i o n s  t o  t h e  s tage  w h i l e  t h e  remainder o f  t h e  s e r v i c e  l i n e s  i n  t h e  arm 
a r e  connected t o  t h e  s t a g e  through one common c a r r i e r  

The s e t  I I  arm was i n s t a l l e d  i n  t h e  t e s t  f a c i l i t y  on March 28, 
1967. Tes ts  on t h e  u m b i l i c a l  l anyard  w i t h d r a w a l  system a r e  scheduled 
t o  s t a r t  A p r i l  5, 1967. 

d .  S - l  l Forward (AA-05-01) - T h i s  i n f  l i g h t  s e r v i c e  arm 
p r o v i d e s  a i r  c o n d i t i o n i n g ,  e l e c t r i c a l ,  and pneumatic s e r v i c e s ,  p l u s  a  
GH2 ven t  f o r  t h e  5-11 stage. A l l  connec t ions  t o  t h e  stage a r e  th rough  
a  common c a r r i e r .  

Arm AA-05-01 was r e t u r n e d  t o  MSFC a f t e r  b e i n g  used i n  t h e  
S a t u r n  V 500F wet t e s t .  The s e r v i c e  arm was m o d i f i e d  a t  MSFC t o  a  
l a n y a r d  w i t h d r a w a l  system, which rep laced  t h e  dua l  c y l i n d e r  w i t h d r a w a l  
system used on AA-05-02 and AA-05-03. The convers ion  t o  t h e  lanyard  
system was completed on March 14, 1967, and t h e  arm was i n s t a l l e d  i n  
t h e  t e s t  a r e a  on March 15, 1967. Dur ing  p r e l i m i n a r y  checkout t e s t s  i t  
was found t h a t  t h e  h y d r a u l  i c  w i t h d r a w a l  c y l  i nder  (75M06505) would n o t  
re-extend a f t e r  b e i n g  opera ted  t o  t h e  r e t r a c t  p o s i t i o n .  

I n v e s t i g a t i o n  revea led  t h a t  c y l i n d e r  rod  bent  d u r i n g  t h e  
w i t h d r a w a l  o p e r a t i o n  as a  r e s u l t  o f  a  d i sc repancy  i n  t h e  p i v o t  p o i n t  
l o c a t i o n  o f  t h e  h y d r a u l i c  c y l i n d e r .  KSC Design i s  c o r r e c t i n g  t h i s  prob-  
lem. I t  i s  p lanned t o  s t a r t  t h e  t e s t  program on A p r i l  3, 1967. 

e. S-IVB A f t  (AA-06-01) - T h i s  i n f l i g h t  s e r v i c e  arm p r o -  
v i d e s  LO2 and LH f i l l  and d r a i n  s e r v i c e s  t o  t h e  S - I V B  s tage.  AA-06-01 
was r e t u r n e d  t o  ~ S F C  a f t e r  be ing  used i n  t h e  Saturn V 500F wet t e s t .  
The s e r v i c e  arm was m o d i f i e d  a t  MSFC to a  lanyard  w i t h d r a w a l  system, 
wh ich  r e p l a c e d  t h e  dua l  c y l i n d e r  w i t h d r a w a l  system used on AA-06-02 and 
AA-06-03. The convers ion  t o  t h e  lanyard  system was completed on March 4 ,  
1967, and a f t e r  c l e a n i n g  o f  t h e  system o p e r a t i n g  l i n e s ,  t h e  arm was 
i n s t a l l e d  on t h e  tower s i m u l a t o r  on March 8, 1967. M o d i f i c a t i o n s  t o  
C o n t r o l  Console 1 and checkout o f  t h e  w i t h d r a w a l  system were completed,  
and t r a c k i n g  t e s t s  were conducted. T h i s  s e r i e s  o f  t e s t s ,  completed on 
March 20, 1967, r e v e a l e d  t h a t  p roper  ad jus tment  o f  t h e  p r i m a r y  lanyard  
w i t h  t h e  u m b i l i c a l  c a r r i e r  i n  t h e  f u l l y  w i thdrawn p o s i t i o n  d i d  n o t  
leave s u f f i c i e n t  s l a c k  i n  t h e  lanyard  t o  t r a c k  t h e  w o r s t  d r y  v e h i c l e  
mot ions .  A  m o d i f i c a t i o n  which w i l l  r e l o c a t e  t h e  t r u n n i o n  mount o f  t h e  
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h y d r a u l i c  w i t h d r a w a l  c y l i n d e r  i s  now i n  p rogress ,  and i s  expected t o  
e l  i m i n a t e  t h e  t r a c k i n g  problem. 

Disconnect  and w i t h d r a w a l  t e s t s  were begun on March 20, 
1967. T w e n t y - f i v e  t e s t s  have been conducted, i n c l u d i n g  e i g h t  f u l l  
systems t e s t s .  One problem encountered e a r l y  i n  t h i s  s e r i e s  was t h e  
tendency o f  t h e  p r i m a r y  lanyard  cam l e v e r s  t o  o v e r r i d e  t h e  d isconnec t  
l e v e r  d u r i n g  w i t h d r a w a l .  T h i s  s i t u a t i o n  r e s u l t e d  i n  b r e a k i n g  welds on 
b o t h  s i d e s  o f  t h e  i n t e r f a c e  b r a c k e t .  The prob lem was t r a c e d  t o  exces- 
s i v e  compression o f  t h e  rubber  s tops on t h e  d isconnec t  l e v e r .  The 
i n s t a l l a t i o n  o f  1 /4- inch t h i c k  aluminum spacers under t h e  rubber  s tops 
have s u c c e s s f u l l y  so lved  t h i s  problem. 

Adjustment o f  t h e  w i t h d r a w a l  system a r e  s t i l l  be ing  made. 
A t  p resen t ,  no Kemp p r i m a r y  f i r i n g  v a l v e  i s  a v a i l a b l e ,  and arm r e t r a c -  
t i o n  i s  b e i n g  accompl ished by t h e  secondary system. The t e s t i n g  con- 
duc ted  t h u s  f a r  i n d i c a t e s  t h a t  t h e  lanyard  w i t h d r a w a l  system i s  o p e r a t i n g  
s a t  i s f a c t 0 r . i  l y  .' 

f .  S-IVB Forward (Set I )  - T h i s  i n f l i g h t  s e r v i c e  arm p r o -  
v i d e s  a i r  c o n d i t i o n i n g ,  e l e c t r i c a l ,  pneumatic, wa te r  g l y c o l ,  and LH2 
v e n t i n g  s e r v i c e s  t o  t h e  S-IVB fo rward  and t h e  ins t rument  u n i t  (IU) 
c a r r i e r s ,  as w e l l  as  through t h e  Lunar Excurs ion  Module (LEM) c a r r i e r .  

Dur jng  t h i s  r e p o r t  p e r i o d  41 ins t rumented RCD t e s t s  were 
conducted on t h e  d e c e l e r a t i o n  v a l v e  and cam. S i x  ins t rumented d isconnec t  
t e s t s  and f o u r  i ns t rumented  d isconnec t  and w i t h d r a w a l  t e s t s  were a l s o  
conducted. 

The LEM f l u i d  s e r v i c e  l i n e  i n s t a l l a t i o n  i s  complete w i t h  
t h e  e x c e p t i o n  o f  p r o o f  p r e s s u r e  and c l e a n i n g  o f  t h e  l i n e s  which w i l l  
be done d u r i n g  r e f u r b i s h m e n t .  

g. S e r v i c e  Module - The s e r v i c e  module arm i s  an i n f l i g h t  
arm and p r o v i d e s  a i r  c o n d i t i o n i n g ,  e l e c t r i c a l ,  GH2 v e n t i n g ,  and wa te r  
g l y c o l  c o o l i n g  s e r v i c e s  t o  t h e  A p o l l o  s e r v i c e  module u m b i l i c a l  connec t ion .  

The s e t  I l l  arm was shipped t o  Cape Kennedy on November 17, 
1966. An I n t e r n a l  Note t e s t  r e p o r t  was d i s t r i b u t e d  February  10, 1967. 

The s e t  I I  arm was m o d i f i e d  t o  t h e  l a t e s t  drawing c o n f i g u -  
r a t i o n  and was i n s t a l l e d  on t h e  t e s t  tower s i m u l a t o r  on December 12, 
1966. However, d u r i n g  t h e  i n s t a l l a t i o n ,  t h e  arm t r u s s  was damaged and 
t h e  arm removed f o r  r e p a i r s .  The t r u s s  d iagona ls  were r e p a i r e d  (R-TEST-RT) 
and t h e  arm was r e i n s t a l l e d  i n  t h e  t e s t  s tand on January 12, 1967. 
T e s t i n g  i s  now i n  p rogress .  The normal t e s t  program was i n t e r r u p t e d  
due t o  a  s p e c i a l  s e r i e s  o f  d e c e l e r a t i o n  v a l v e  t e s t s  f o r  KSC. These 
t e s t s  have been concluded and systems and subsystems t e s t i n g  of t h e  
arm w i l l  resume March 30, 1967. T e s t i n g  should  be completed May 20, 
1967. 
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h.  LC-39 Command Module Access Arm - The LC-39 command 
module access arm i s  a  p r e f l i g h t  arm wh ich  suppor ts  an e n v i r o n m e n t a l l y  
c o n d i t i o n e d  chamber th rough  which t h e  a s t r o n a u t s  and s e r v i c e  personnel  
can e n t e r  t h e  A p o l l o  s p a c e c r a f t .  The arm a l s o  p r o v i d e s  a  suppor t  
s t r u c t u r e  f o r  a i r  c o n d i t i o n i n g  and space s u i t  checkout l i n e s .  

No o p e r a t i o n s  o f  t h e  systems have been made s i n c e  February 
13, 1967 due t o  damper arm o p e r a t i o n s  and tower m o d i f i c a t i o n s .  

Tes ts  on t h e  new d e c e l e r a t i o n  v a l v e s  a r e  p lanned t o  be 
run  d u r i n g  shutdown p e r i o d s  on t h e  ML-2 damper arm and completed 
a f t e r  shipment o f  t h e  ML-2 damper arm. 

2. Sa tu rn  V Oampinq,Retract, and Reconnect System (DRRS) 

The DRRS i s  a  system f o r  t h e  p r i m a r y  purpose o f  damping 
t h e  Sa tu rn  V v e h i c l e  o s c i l l a t i o n  due t o  v o r t e x  shedding. The system 
has t h e  c a p a b i l i t y  o f  a u t m a t i c  ex tens ion ,  connec t ion ,  d i sconnec t ,  and 
r e t r a c t i o n  as w e l l  as  damping o s c i l l a t i o n s .  The t e s t  w i l l  be conducted 
f o r  P&VE Lab t o  q u a l i f y  t h e  system p r i o r  t o  i t s  use on LC-39. 

The ML-2 DRRS t r u s s  assembl ies ,  crossbeam and o t h e r  m i s c e l l a -  
neous hardware were r e c e i v e d  f r o m  ME Lab on March 23, 1967 and assembled 
on March 24, 1967. However, a l l  o f  t h e  components necessary t o  i n s t a l l  
t h e  system i n  t h e  t e s t  tower have n o t  been rece ived .  The c o n t r o l  con- 
s o l e ,  l a tchbacks ,  e t c .  were d e l i v e r e d  on March 27, 1967. A l l  u n i t s  
r e c e i v e d  excep t  t h e  c o n t r o l  conso le  were i n s t a l l e d .  The c o n t r o l  conso le  
was r e t u r n e d  t o  ME Lab by R-QUAL f o r  rework on March 28, 1967. 

The arm assembly w i l l  be i n s t a l l e d  i n  t h e  t e s t  s tand  upon 
r e c e i p t  o f  t h e  s t a t i c  c a b l e  suppor t  b r a c k e t s .  Expected d e l i v e r y  i s  
A p r i l  3, 1967. 

Based on t h e  above d a t e  t e s t i n g  i s  p lanned t o  beg in  on 
A p r i l  5, 1967. 

3. A u x i l i a r y  Oampinq, R e t r a c t ,  and Reconnect System (ADRRS) 

The ADRRS i s  mounted on t h e  M o b i l e  S e r v i c e  S t r u c t u r e  (MSS) 
a t  t h e  326- foot  l e v e l ,  and i s  used t o  dampen v e h i c l e  o s c i l l a t i o n s  caused 
by v o r t e x  shedding.  T h i s  damping system w i l l  be used when t h e  v e h i c l e  
i s  enc losed  by t h e  M S S ,  whereas t h e  p r i m a r y  damping system w i l l  be used 
d u r i n g  v e h i c l e  t r a n s i t  t o  t h e  launch s i t e  and a t  t h e  launch s i t e  when 
t h e  MSS i s  n o t  a t  t h e  pad. 

Damper t e s t s  on t h e  r i g h t  hand and l e f t  hand damper panels  
were completed on March 2, 1967 and March 8 ,  1967, r e s p e c t i v e l y .  

As r e p o r t e d  l a s t  month, h i g h  loads were be ing  induced on 
t h e  LES l e g  d u r i n g  l a t c h i n g .  A  m o d i f i c a t i o n  was performed t o  p r o v i d e  
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an "extend" v e l o c i t y  o f  approx imate ly  0.6 i n / s e c  and a  " r e t r a c t  ion" 
v e l p c i t y  o f  a p p r o x i m a t e l y  2.5 in/sec.  I n , a d d i t i o n ,  t h e  procedure f o r  
o p e r a t i n g  t h e  v a l v e  c o n t r o l  panel was changed. These changes r e s u l t e d  
i n  b r i n g i n g  t h e  loads w i t h i n  t h e  s p e c i f i e d  c r i t e r i a  (2,500 lbs . )  

The system was r e t u r n e d  t o  t h e  ME Lab f o r  re fu rb ishment  on 
March 15, 1967. 

4. LC-39 T a i l  S e r v i c e  Masts 

The t h r e e  s e r v i c e  masts ( l o x ,  f u e l ,  and env i ronmenta l )  a r e  
l o c a t e d  on t h e  deck o f  t h e  Mob i le  Launcher and a r e  used t o  s e r v i c e  t h e  
S-IC s tage  t a i l  s e c t i o n .  Mast r e t r a c t i o n  i s  i n i t i a t e d  by v e h i c l e  
l i f t - o f f .  

Set l l t a i l  s e r v i c e  masts (S/N 1004, 1005, and 1006) were 
sh ipped t o  LC-39 on October 10, 1966. An I n t e r n a l  Note was d i s t r i b u t e d  
February  27, 1967 t o  cover  t h e  t e s t i n g  program r u n  on these  masts. 

Set  I l l  t a i l  s e r v i c e  masts ( S / N  1007, 1008, and 1009) t e s t i n g  
was completed on October 24, 1966. Refurbishment by R-TEST-RT was 
completed and t h e  masts were sh ipped t o  Cape Kennedy November 30, 1966. 
An I n t e r n a l  Note i s  b e i n g  prepared (approx imate ly  70% complete) t o  
cover  t h e  t e s t i n g  program r u n  on t h i s  s e t  o f  t a i l  s e r v i c e  masts. 

Set  I t a i l  s e r v i c e  masts (S /N  1001, 1002, and 1003) were 
r e c e i v e d  by R-TEST-RT on December 20, 1966. TSM 1-2 was d e l i v e r e d  t o  
R-TEST-CF on December 29, 1966 and was i n s t a l l e d  on t h e  mount ing base. 
TSM's 3-2 and 3-4 were d e l i v e r e d  t o  R-TEST-CF and subsequent ly  i n s t a l l e d .  
A  s p e c i a l  t e s t  f o r  R-PGVE-VO was completed i n  which t h e  i n t e r f a c e  d i s -  
tance  between t h e  u m b i l i c a l  c a r r i e r  mount ing s u r f a c e  and t h e  v e h i c l e  
u m b i l i c a l  p l a t e  was two inches less  than  shown on t h e  i n s t a l l a t i o n  
drawing.  The t e s t  was run  on masts 3-4 and 1-2; a  f l a s h  r e p o r t  was 
w r i t t e n  c o v e r i n g  t h i s  t e s t .  T e s t i n g  i s  c o n t i n u i n g  as MSFC w i t h  t h i s  
new d imens ion as t h e  nominal d i s t a n c e .  T e s t i n g  has stopped (3/24/67) 
pending mast m o d i f i c a t i o n s  p r i o r  t o  l e f t  l a t e r a l  and r i g h t  l a t e r a l  
r e t r a c t i o n s .  Cable r e t r a c t  p u l l e y s  f o r  hood b a l l  l o c k  i n d i c a t i o n  cab les  
a r e  t o  be r e l o c a t e d  approx imate ly  15 inches, toward t h e  mast p i v o t  p o i n t ,  
f r o m  t h e i r  p r e s e n t  p o s i t i o n s .  

5. LC-39 M o b i l e  Launcher Holddown Arms 

The purpose o f  t h i s  t e s t  program f o r  KSC i s  t o  v e r i f y  t h e  
p h y s i c a l  and f u n c t i o n a l  i n t e g r i t y  o f  t h e  Saturn V holddown arms p r i o r  
t o  i n s t a l l a t i o n  on t h e  m o b i l e  launcher .  A l l  f o u r  holddown arms o f  t h e  
second and t h i r d  s e t  w i t h  fo rged  l i n k s  have been t e s t e d  and shipped t o  
KSC. S t r u c t u r a l  t e s t i n g  o f  t h e  f o u r t h  s e t  o f  arms began August 1 1 ,  1966, 
and was s u c c e s s f u l l y  completed November 2, 1966. 

T h i s  f o u r t h  s e t  o f  arms i s  a  spare s e t  and i s  be ing  r e t a i n e d  
a t  MSFC t o  s e r v e  as t e s t  bed f o r  development o f  t h e  holddown arm r e l e a s e  

9  

FOR INTERNAL USE ONLY 



system. Synchron iza t ion  t e s t s  u s i n g  c o n t r o l  panel EM18516 and pneumatic 
plumbing s i m u l a t i n g  I w n c h e r  i n s t a l l a t i o n  75M05972 and 75M05973 were 
s u c c e s s f u l l y  conducted between January 9 and February 21, 1967. M o d i f i -  
c a t i o n  o f  arm 003 and i n s t a l l a t i o n  o f  new p a r t s  r equ i red  f o r  t e s t i n g  t h e  
secondary re l ease  system, employing an exp los i ve  nu t ,  i s  complete and 
p r e p a r a t i o n  f o r  t h i s  t e s t  i s  i n  process. Tes t i ng  should beg in  on 
March 30, 1967. The t e s t  s t a r t  da te  has been delayed because of a  l a t e  
d e c i s i o n  by KSC t o  use f l i g h t  c o n f i g u r a t i o n  pneumatic separators  i n  
t h i s  t e s t .  

6. Sa tu rn  V L i f t - O f f  Switches 

Th i s  program i s  being conducted f o r  KSC t o  insure  t h a t  t he  
l i f t o f f  sw i t ch  a c t u a t o r  arms can s i g n a l  i n i t i a t i o n  o f  the u m b i l i c a l  
d isconnec t  and s e r v i c e  arm r o t a t i o n  a t  the requ i red  v e r t i c a l  d i s t ance  
o f  v e h i c l e  l i f t o f f .  

Three swi tches (S/N 5, 8, and'9) have been ad jus ted  and 
sent t o  KSC. A  r e p o r t  was re leased September 21, 1966. Three more 
sw i tches  (S/N 6, 7, and 10) have been ad jus ted  d u r i n g  t h e  acceptance 
t e s t i n g  o f  t he  sw i t ch  a d j u s t i n g  t o o l  (SK-17886) and were shipped t o  KSC 
on January 26, 1967. A t e s t  r e p o r t  was re leased February 20, 1967. A  
r e p o r t  on t h e  a d j u s t i n g  t o o l  has been submit ted. Another sw i t ch  
(S/N 1 1 )  w i t h  a  modi f  i ed  p r imary  a c t u a t o r  w i l l  be t es ted  t o  determine 
t h e  a c c e p t a b i l i t y  o f  t he  m o d i f i c a t i o n  f o r  use a t  KSC. T e s t i n g  o f  t h e  
m o d i f i e d  a c t u a t o r  has been delayed because o f  p r o j e c t s  w i t h  h i ghe r  
p r i o r i t y .  

7. Q-Bal l  Cover Removal System 

The purpose o f  t he  t e s t  was t o  demonstrate ope ra t i ona l  
r e l i a b i l i t y  o f  t he  system f o r  removing the cone cover f rom t h e  v e h i c l e  
nose. 

T e s t i n g  o f  t he  f i r s t  o f  t h r e e  removal u n i t s  was completed 
November 28, 1966. M o d i f i c a t i o n s  t o  t he  system were made as a  r e s u l t  
o f  t e s t i n g  and a  f i n a l  f u n c t i o n a l  t e s t  o f  t he  mod i f i ed  system was 
conducted December 5 ,  1966, and u n i t  1 shipped t o  KSC. T e s t i n g  on u n i t  
number 2  was completed December 30, 1966. T e s t i n g  o f  u n i t  number 3 was 
completed January 18, 1967. U n i t  2 was t o  be shipped March 3, 1967, 
and u n i t  3 was t o  be shipped March 10, 1967; however, both u n i t s  a r e  
be ing  h e l d  a t  MSFC pending major  m o d i f i c a t i o n  t o  t he  removal system. 
The m o d i f i c a t i o n s  have been i n i t i a t e d  t o  e l i m i n a t e  i n t e r f e r e n c e  w i t h  a  
damper arm and a  LUT crane. An I n t e r n a l  Note i s  i n  progress. Fu r the r  
t e s t s  w i l l  be conducted i n  c o n j u n c t i o n  w i t h  t he  Pr imary Damper System 
t o  v e r i f y  e l i m i n a t i o n  o f  i n t e r f e r e n c e  problems. 

8. Hiqh Pressure Tes t  F a c i l i t y  

a. The f o l l o w i n g  t e s t  program i s  be ing conducted i n  t h e  
High Pressure Tes t  F a c i l i t y ,  b u i l d i n g  4648: 
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(I) Connector B u r s t  T e s t  (Test  Lab) - The purpose o f  
t h i s  program i s  t o  e s t a b l i s h  a  f a c t o r  o f  s a f e t y  based on b u r s t  f a i l u r e  
f o r  commonly used t u b e  and p i p e  connec t ions  and t o  observe f a c t o r s  
t h a t  a f f e c t  b u r s t  o r  excess ive  leakage. Three s i z e s  (1/2", 3/4", I") 
were t e s t e d  i n  each o f  t h e  f o l l o w i n g  t y p e  f i t t i n g s :  

(a) Male AN t o  f l a r e d  tube  

(b) Male AN w i t h  cap 

(c) AN o - r i n g  t o  boss 

(d) P ipe - to -p ipe  un ion  

T e s t i n g  b e g a n  on October 17, 1966, and was completed on November 2 5 ,  1966. 
The r e s u l t s  have been e v a l u a t e d  and t h e  r e p o r t  has been prepared and 
s u b m i t t e d  f o r  approva l .  T h i s  i t em w i  l l no longer  appear i n  t h e  progress 
r e p o r t .  

b. The f o l l o w i n g  t e s t  programs a r e  be ing  conducted i n  t h e  
H i g h  Pressure  T e s t  F a c i l i t y ,  b u i l d i n g  4648, f o r  t h e  M i s s i s s i p p i  Tes t  
Fac i  l i t y  (I-MT-EF) . 

( I )  CPV and MVP Rel i e f  Valves - The purpose o f  t h e  
t e s t i n g  f o r  these  two va lves ,  manufactured by t h e  Combinat ion Pump and 
Va lve  Company and t h e  M i s s i o n  Va lve  and pump. Company, i s  t o  e v a l u a t e  
t h e i r  o p e r a t i n g - c h a r a c t e r i s t i c s .  T e s t i n g  was s t a r t e d  on September 19, 
1966, and was completed on October 21, 1966. The MVP was found u n s a t i s -  
f a c t o r y  f o r  i t s  requ i rements ;  however, t h e  CPV was found s a t i s f a c t o r y  
f o r  reduced f l o w r a t e  a p p l i c a t i o n .  The t e s t  r e p o r t  f o r  t h e  CPV v a l v e  has 
been w r i t t e n  and approved. The MVP r e p o r t  i s  i n  p rogress .  T h i s  i t em 
w i l l  no longer  appear i n  t h e  progress r e p o r t .  

(2) Anderson Greenwood and Company R e l i e f  Valves - The 
purpose o f  t h i s  t e s t i n g  i s  t o  e v a l u a t e  t h e  o p e r a t i n g  c h a r a c t e r i s t i c s  on 
two  Anderson Greenwood and Company pneumatic p ressure  r e l i e f  v a l v e s .  
The t e s t  procedure has been w r i t t e n  and approved. T e s t i n g  was i n t e r r u p t e d  
because o f  t h e  MTF Grove b a l l  v a l v e s  and KSC t e s t i n g  r e q u i r i n g  H igh  
Pressure  T e s t  C e l l  i n s t r u m e n t a t i o n .  T e s t i n g  shou ld  be completed by 
a p p r o x i m a t e l y  March 31, 1967. T e s t i n g  t o  d a t e  i n d i c a t e s  t h a t  t h e  u n i t s  
have p u l s a t i n g  f l o w  c h a r a c t e r i s t i c s .  

(3) Grove Bal l Valves,  Model M-16821 and M-16821 -G - The 
Duroose f o r  t e s t i n a  these  va lves .  manufactured bv Grove Va lve  Com~anv. i s  , , . " , , 
t o  e v a l u a t e  f l o w ,  leakage, and c i o s i n g  c h a r a c t e r i s t i c s .  These va lves  
a r e  p o s s i b l e  replacements f o r  t h e  ITT Hammel-Oahl V950 s e r i e s  i n  t h e  
h i g h  p r e s s u r e  systems a t  MTF. T e s t i n g  s t a r t e d  January 17, 1967, and 
was completed February  14, 1967. The u n i t s  were u n s a t i s f a c t o r y  and a  
r e p o r t  i s  b e i n g  compi led.  T h i s  i t em w i l l  no longer  appear i n  t h e  
p r o g r e s s  r e p o r t .  
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9. S-IVB A f t  Wi thdrawal  C y l i n d e r  L i f e  Cyc le  T e s t  

The purpose o f  t h i s  t e s t  program, f o r  KSC, i s  t o  determine 
t h e  a b i l i t y  o f  one w i t h d r a w a l  mechanism t o  " t r a c k "  v e h i c l e  mot ion  f o r  
1,100,000 c y c l e s .  T e s t i n g  began November 22, 1966, and shou ld  be 
completed by A p j i l  28, 1967. The comp le t ion  d a t e  has changed because 
e i g h t  a d d i t i o n a l  c y l i n d e r s  a r e  t o  be t e s t e d .  

On November 25, 1966, a  t e f l o n  gu ide  r i n g  f a i l e d  and a  new 
t e f l o n  g u i d e  r i n g  was i n s t a l l e d .  T e s t i n g  a t  t h a t  t i m e  was n o t  con t inued  
because o f  t h e  d i f f e r e n c e s  i n  g u i d e  r i n g  t o l e r a n c e s .  A  t h i r d  t e f l o n  
g u i d e  r i n g  was i n s t a l l e d  and f a i l e d  (excess ive  wear) a f t e r  8,820 c y c l e s .  
A f t e r  i n s t a l l i n g  t h e  f o u r t h  g u i d e  r i n g ,  made f rom O e l r i n  m a t e r i a l ,  
t e s t i n g  was resumed. Ten-hour runs o f  con t inuous  c y c l i n g  caused temper- 
a t u r e  b u i l d u p  r e s u l t i n g  i n  c y l i n d e r  over load .  A t  200,000 c y c l e s ,  a  GN2 
purge was i n i t i a t e d  th rough  t h e  c y l i n d e r  t o  d i s s i p a t e  h e a t .  The purge, 
a l t h o u g h  s u c c e s s f u l ,  was removed a t  30,000 c y c l e s .  Removing t h e  GN2 
pu rge  l e t  t h e  temperatures i n  t h e  c y l i n d e r  r i s e  t o  264°F which caused 
t h e  D e l r i n  b e a r i n g  head r i n g  and t h e  g u i d e  head g u i d e  r i n g  t o  m e l t .  
Both  g u i d e  r i n g s  were damaged t o o  much f o r  f u r t h e r  use. New s e r r a t e d  
O e l r i n  g u i d e  r i n g s  were f a b r i c a t e d ,  i n s t a l l e d ,  and a  12-hour run  o f  
c o n t i n u o u s  c y c l i n g  was s u c c e s s f u l l y  accompl ished. C y c l i n g  i s  s t i l l  i n  
p rogress  a t  531,400 c y c l e s  w i t h  no f u r t h e r  problems encountered w i t h  
t h e  m o d i f i e d  O e l r i n  g u i d e  r i n g s .  S i x  m o d i f i e d  pneumatic c y l i n d e r s  f o r  
arms 4, 5, and 6  have been c y c l e d  a  minimum o f  30,000 con t inuous  c y c l e s  
(12 hours)  each and shipped t o  Cape Kennedy f o r  i n s t a l l a t i o n  a t  LC-39 
t o  suppor t  5 0 l ' a n d  502 v e h i c l e s .  

10. F l u s h  and Purqe Truck 

T h i s  t e s t  program i s  b e i n g  conducted ( f o r  PGVE Lab) t o  
i n s u r e  t h a t  t h e  t r u c k  w i l l  s e r v i c e  t h e  F - l  eng ine  as r e q u i r e d .  

T e s t i n g  was i n i t i a t e d  December 16, 1966, and t h e  f o l l o w i n g  
t e s t s  have been s u c c e s s f u l l y  completed:  R e l i e f  va lves ,  GN2 system, 
t r i c h  t a n k  f i l l ,  f i l t r a t i o n  and c i r c u l a t i o n ,  f u e l  j a c k e t  f l u s h ,  f u e l  
j a c k e t  purge, l o x  dome, hypergo l  c a r t r i d g e ,  no f l o w ,  p o r t a b l e  pump, 
u l l a g e  p ressure ,  s o l e n o i d  va lves ,  emergency s top ,  and turbopump p r e s e r -  
v a t i v e .  A  r e v i s i o n  t o  t h e  u n i t  w i l l  r e q u i r e  a  r e r u n  o f  t h e  l o x  dome 
t e s t ,  T e s t i n g  i s  95%complete.  

I I I. SUPPORTING RESEARCH AND TECHNOLOGY 

A. Zero G r a v i t y  T e s t  F a c i l i t y  

The Zero G r a v i t y  Drop Tower i s  u t i l i z e d  t o  a s s i s t  PGVE i n  t h e  
s t u d y  o f  low g r a v i t y  f l u i d  mechanics and thermodynamics phenomena. 
The f a c i l i t y  i s  l o c a t e d  i n  t h e  Sa tu rn  V Dynamic Stand. 
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Seven t e s t s  were conducted d u r i n g  t h i s  p e r i o d .  These t e s t s  
were conducted t o  o b t a i n  d a t a  on s l o s h  wave a m p l i f i c a t i o n  due t o  impulses 
and r e s i d u a l  boos t  s l o s h  a t  o r b i t  i n j e c t i o n .  

B. S-IC Model Drop 

T h i s  t e s t  program was requested by R-AS t o  e v a l u a t e  t h e  S - I C  
b o o s t e r  recovery  concept.  T e s t i n g  i s  t o  be accompl ished by u t i l i z i n g  
s c a l e  models impac t ing  on water .  

The f i r s t  model d rop  t e s t  was conducted on March 17, 1967 a t  a  
d r o p  h e i g h t  o f  99 f e e t  and a  model w e i g h t  o f  560 pounds. T h i s  f i r s t  
t e s t  revea led  t h a t  i n s t r u m e n t a t i o n  on t h e  model was n o t  l o c a t e d  t o  
o b t a i n  t h e  r e q u i r e d  p r e s s u r e  measurements c o r r e c t l y .  The ins t rumenta -  
t i o n  l o c a t i o n s  have been changed and t e s t i n g  i s  scheduled t o  b e g i n  t h e  
f i r s t  p a r t  o f  A p r i l .  

C. L i q u i d  Hydroqen Super I n s u l a t i o n  

1.  The L inde  S u p e r i n s u l a t i o n  T e s t  on a  105- inch t a n k  w i l l  
de te rm ine  t h e  ground h o l d  thermal  performance o f  a  vesse l  u s i n g  L inde  
s u p e r i n s u l a t i o n '  by measur ing hydrogen b o i  I - o f f  r a t e s .  I t  w i l l  a l s o  
v e r i f y  t h a t  t h e  t a n k  and i n s u l a t i o n  a r e  n o t  l eak ing ,  p r i o r  t o  i n s t a l l a -  
t i o n  o f  t h e  vesse l  i n  a  vacuum chamber. 

The t e s t  t a n k  a r r i v e d  f rom t h e  ME Labora to ry  on March 14, 1967. 
The t e s t  b u i l d u p  has been completed. T e s t i n g  w i l l  s t a r t  A p r i l  3, 1967. 

2. T h i s  program, requested by PBVE, c o n s i s t s  o f  s t u d y i n g  t h e  
e f f e c t i v e n e s s  o f  " g t p e r  i n s u l a t e d "  LH2 tanks i n  a  s imu la ted  space 
env i ronment  o f  10- t o r r  p ressure .  

T e s t  t a n k  No. 3 has been d e l i v e r e d  t o  CTL and i s  be ing  
p repared  f o r  ground h o l d  t e s t s .  Two t e s t s  w i l l  be conducted d u r i n g  
A p r i l  1967. 

30- Inch C a l o r i m e t e r :  The r e  wrapped c a l o r i m e t e r  was 
r e t u r n e d  f r o m  ME L a b o r a t o r y .  T h i s  program i s  be ing  de layed due t o  
h i g h e r  p r i o r i t e y  work  ( O r b i t a l  Workshop). 

0. S t o r a b l e  P r o p e l l a n t  Space Enqine T e s t i n q  

T h i s  program was requested by R-PEVE-P t o  p r o v i d e  suppor t  f o r  
t e s t i n g  (I) engines t o  be used on P r o j e c t  Thermo, and (2) advanced 
techno logy  eng ines.  

B e r y l l i u m  Engine:  A  t e s t  a t  a l t i t u d e  c o n d i t i o n s  was conducted 
on t h e  B e r y l l i u m  eng ine  d u r i n g  t h i s  p e r i o d .  The data  a r e  b e i n g  e v a l u a t e d .  
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Monopropel lant  Engine: P&VE Labora to ry  has on o r d e r  two 40-pound 
t h r u s t  engines wh ich  w i l l  be t e s t e d  by Tes t  Labora to ry .  

E. J e t  lmpinqement on Water (1/2K C l u s t e r  Phase) 

T h i s  program was requested by KSC t o  s tudy  t h e  f e a s i b i l i t y  of 
l aunch ing  l a r g e  f l i g h t  v e h i c l e s  o f  t h e  SATURN V and NOVA c lasses  f rom 
o f f - s h o r e  s i t e s .  

Three  t e s t s  (C-002-15C, 16C, and 1 7 C )  were conducted d u r i n g  
t h i s  r e p o r t  p e r i o d .  Tes t  15C r e c e i v e d  a  h i g h  temperature  eng ine c u t o f f  
a t  1.2 seconds a f t e r  i g n i t i o n .  A  p o s t - t e s t  rev iew o f  t h e  eng ine  d a t a  
i n d i c a t e d  t h a t  t h e  eng ine d i d  n o t  "heat-up" and t h a t  t h e  c u t o f f  was 
due t o  an i n s t r u m e n t a t i o n  m a l f u n c t i o n .  T e s t  16C was conducted a t  10 
n o z z l e  e x i t  d iamete rs  above t h e  w a t e r ' s  s u r f a c e  and had an eng ine  n o z z l e  
expans ion r a t i o  o f  10:l .  Tes t  17C was conducted a t  10 n o z z l e  e x i t  
d iamete rs  above t h e  w a t e r ' s  s u r f a c e  and had an eng ine  n o z z l e  expansion 
r a t i o  o f  16: l .  The t i m e  d u r a t i o n  f o r  Tes ts  1 6 C  and 1 7 C  was 20 seconds 
each. A c o u s t i c  d a t a  was o b t a i n e d  f o r  t h e  t h r e e  t e s t s .  

F. Combustion Dynamics 

T h i s  p r o j e c t  i n v e s t i g a t e s ,  a t  an i n t e r m e d i a t e  t h r u s t  l e v e l ,  
t h e  combust ion s t a b i l i t y  t h e o r i e s  which have been developed a n a l y t i c a l l y  
o r  a t  a  v e r y  sma l l  t h r u s t  l e v e l .  The main areas o f  i n t e r e s t  a r e  com- 
b u s t i o n  s t a b i l i t y  o f  LOX/RP-1 and LOX/H2 systems a t  t h e  30K and 15K 
t h r u s t  l e v e l s  r e s p e c t i v e l y .  

No t e s t s  o f  t h e  30K LOX/RP-I eng ine were conducted d u r i n g  t h i s  
r e p o r t i n g  p e r i o d  due t o  a  d e l a y  i n  f a b r i c a t i o n  o f  a  new i n j e c t o r .  T h i s  
i s  t h e  f i n a l  i n j e c t o r  des ign  t o  be t e s t e d . i n  t h i s  program. The i n j e c -  
t o r  f a b r i c a t i o n  w i l l  be completed by March 31, 1967 and t e s t i n g  shou ld  
resume i n  e a r l y  A p r i l .  

Two t e s t s  were conducted w i t h  t h e  15K LOX/GH2 t r a n s p i r a t i o n -  
c o o l e d  eng ine d u r i n g  t h i s  r e p o r t  p e r i o d .  The f i r s t  t e s t  had a  chamber 
p r e s s u r e  o f  2,000 p s i g  w i t h  an O/F r a t i o  o f  3.8: l .  The second t e s t  
deve loped 2,200 p s i g  chamber p r e s s u r e  w i t h  an O/F r a t i o  4.3: 1 .  The 
t r a n s p i r a t i o n  c o o l a n t  system was m o d i f i e d  p r i o r  t o  these  t e s t s  t o  a l l o w  
a  g r e a t e r  mass f l o w  r a t e .  T e s t i n g  w i l l  c o n t i n u e  w i t h  t h e  chamber 
p r e s s u r e  l e v e l s  be ing  increased i n  200 p s i g  increments u n t i l  3,000 
p s i g  has been reached. 

G .  Pump Inducer Development P r o i e c t  

T h i s  p r o j e c t  has been requested t o  i n v e s t i g a t e  t h e  performance 
o f  a  hub less  inducer  f o r  use on f u t u r e  turbopumps. 

Data f o r  t h e  t e s t s  which have been conducted i s  be ing  reviewed 
by R-P&VE-PA. The pump inducer  (LH2 h i g h  speed) i s  n o t  compat ib le  
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w i t h  the  present vo lu te  and the  design f l ow  p o i n t  cannot be reached. 
Fur ther  t e s t i n g  w i t h  LH2 inducer may be resumed i n  e a r l y  A p r i l  i f  f l o w  
r a t e  can be increased o r  i f  more synchronized movie f o r  c a v i t a t i o n  
coverage i s  des i red  a t  lower a v a i l a b l e  f low ra tes .  R-PEVE-PAC i s  
rev iewing t h e i r  requirement f o r  cont inu ing  t h i s  program. 

H. LH2 Seal Evaluat ion Tests 

The purpose o f  t h i s  t e s t  i s  t o  evaluate the  sea l ing  c a p a b i l i t y  
o f  t h e  Conoseal and Naflex seal i n s t a l l e d  i n  an 18-inch diameter man- 
ho le  cover o f  a l i q u i d  hydrogen tank. The t e s t s  w i l l  be performed w i t h  
LH2 a t  pressure l e v e l s  of 5 t o  50 ps ig .  Leakage from each seal w i l l  be 
measured and recorded a t  each pressure l e v e l .  

Test r e s u l t s  have proven the  Conoseal t o  perform s a t i s f a c t o r i l y .  
The Naf lex  sea l ,  hwever ,  d i d  not  meet the requirements; i t  exceeded 
the des i red  leakage rates.  The Naf lex  s e a l ' s  secondary seal i s  very 
poor and e l i m i n a t i o n  o f  the leakage there i s  mandatory i f  the leakage 
ra tes  o f  the  pr imary seal are t o  be accura te ly  determined. I t  was 
the re fo re  decided t o  ob ta in  new Naf lex  seals w i t h  improved Te f l on  coat- 
ing and a l s o  modi fy  the t e s t  f i x t u r e  t o  prov ide the p o s s i b i l i t y  o f  
measuring pr imary and secondary seal leakage rates. Th is  w i l l  be 
accomplished i n  a fo l lowup program. Coordinat ion o f  the  f o l l w u p  program 
f o r  t h i s  t e s t  f i x t u r e  t o  evaluate an 18-inch diameter Naf lex  seal has 
continued. I t  i s  planned t o  s t a r t  the  fo l lowup program dur ing  the 
l a t t e r  p a r t  o f  A p r i l .  

I. Acoust ic  Studies 

Acoust ic  Studies c u r r e n t l y  being performed a t  AMTF are  t o  
i nves t i ga te ,  analyze, and evaluate the  no ise  generat ing mechanisms and 
the  r e s u l t a n t  acoust ic  f i e l d s  o f  aerodynamic f lows,  i .e . ,  rocket 
exhaust f lows.  These f l ow  f i e l d s  are  generated by launch veh ic le  pro- 
p u l s i o n  systems which a r e  la rge  i n  s i z e  and power; consequently, very 
severe acous t i c  environments are  created. Techniques f o r  es t imat ing  
these adverse environments i n  many instances are  very crude o r  nonexis- 
t e n t .  Therefore, i t  i s  necessary t h a t  p r e d i c t i o n  techniques be developed 
and v e r i f i e d  t h a t  w i l l  adequately de f i ne  the associated acoust ic  
environment. 

These t e s t  programs cannot be conducted us ing  f u l l - s c a l e  f l ow  
f i e l d s ,  but  by c a r e f u l  cons idera t ion  o f  dynamic s i m i l a r i t y  p r i n c i p l e s  
and v a l i d  sca l i ng  procedures, scale model t e s t  programs o f  these f l ow  
f i e l d s  can be success fu l l y  performed, t o  accomplish the  above s ta ted  
ob jec t i ves .  

S p e c i f i c  programs now planned a t  the AMTF are: 

( 1 )  Comparison o f  acoust ic  environmental c h a r a c t e r i s t i c s  o f  a 
cone and bel l -shaped engine nozzle w i t h  d u p l i c a t e  e x i t  diameters. 
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(2) Acoust ic environmental v a r i a t i o n s  due t o  nozzle e x i t  pressure 
v a r i a t i o n s  f o r  a  s i n g l e  engine, 

(3) Ground plane acoust ic  environment (amp1 i tude) f o r  s t a t i c  
and f l i g h t  opera t ion  o f  a  1/20th scale Saturn V veh i c le  conf igura t ion .  

(4) Veh i c  1 e  acoust ic  envi ronment (phase and amp1 i tude) f o r  the 
launch c o n d i t i o n  o f  a  1/20th scale Saturn V veh i c le  con f i gu ra t i on .  

(5) Acoust ic  source l oca t i on  study o f  a s ing le ,  undef lected,  
rocket  exhaust f low.  

(6) Saturn V, MLV acoust ic  environmental d e f i n i t i o n  f o r  strap-on 
conf igura t ions .  

(7) Supplementary study o f  c l u s t e r  e f f e c t s  as a  func t i on  o f  
engine separat ion d is tance and c l u s t e r  diameter. 

(8) Study o f  the three dimensional acoust ic  f i e l d  developed by 
a  rocket  exhaust f low impingement on a  d e f l e c t o r  (un i -  and b i - d i r e c t  iona l  
f l ow) .  

Four t e s t s  t o  determine the e f f e c t s  o f  va r i ed  engine nozzle 
geometry were conducted dur ing  t h i s  repo r t i ng  period--two t e s t s  w i t h  
the be l l - nozz le  engine and two t e s t s  w i t h  the cone-nozzle engine. This  
completed the  planned t e s t s  f o r  t h i s  study; however, du r ing  p re l im ina ry  
eva lua t ion  o f  the acoust ic  data, an unexplainable spectrum s h i f t  was 
detected. I t  w5s the re fo re  determined t h a t  the  two t e s t s  us ing the 
be l l - nozz le  englne should be repeated. These t e s t s  w i l l  be conducted 
as soon as weather cond i t ions  permi t .  

A f t e r  complet ion o f  the nozzle study, t e s t i n g  t o  determine the 
e f f e c t s  o f  va r i ed  engine e x i t  pressures w i l l  begin immediately. 

Two t e s t s  were conducted dur ing  t h i s  repo r t i ng  pe r iod  on the  
convect ive ly-cooled d e f l e c t o r .  The d e f l e c t o r  was subjected t o  a  
10-second and a  30-second du ra t i on  t e s t .  Results o f  both t e s t s  were 
s a t i s f a c t o r y  and no f u r t h e r  t e s t i n g  i s  required. . 

The d e f l e c t o r  i s  now ready t o  be used i n  f u t u r e  acoust ic  s tudies.  

J. S o l i d  Motor P a r t i c l e  Study 

This t e s t  program i s  being ~ o n d u c t e d  t o  ob ta in  in fo rmat ion  con- 
cern ing  s o l i d  p a r t i c l e  d i s t r i b u t i o n ,  and heat t r a n s f e r  c h a r a c t e r i s t i c s  
o f  plumes, from s o l i d  p rope l l an t  rocket  motors. 

The t e s t  repo r t  i s  being f i n a l i z e d  and w i l l  be d i s t r i b u t e d  i n  
A p r i l  1967. Th is  p r o j e c t  has been completed and w i l l  no t  be included 
i n  f u t u r e  progress repor ts .  
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K. Flame Study 

This p r o j e c t  i s  t o  ob ta in  f r e e  stream and d is tu rbed stream 
c a l o r i m e t r i c ,  temperature, and pressure data, from e x i s t i n g  Test 
Laboratory model rocket  engine plume environments. 

Fab r i ca t i on  of the  t e s t  f i x t u r e s  requi red f o r  the  a c q u i s i t i o n  
o f  the requested a d d i t i o n a l  t o t a l  pressure and temperature data, o f  
the engine plume, has been completed. Tes t ing  w i l l  commence when 
ins t rumenta t ion  pressure and temperature transducers are  obtained and 
i n s t a l l e d .  I n s t a l l a t i o n  i s  scheduled t o  be completed by A p r i l  16, 1967. 

The complet ion date o f  the In te rna l  Note has been rev ised t o  
May 19, 1967. 

L. Improved Saturn V Launch F a c i l i t i e s  (VLF-39) Model Study 

Th is  program i s  a s p e c i f i c  study o f  e x i s t i n g  f a c i l i t y  capa- 
b i  l i t  ies  (VLF-39) necessi tated by the proposed use o f  improved Saturn V 
Boosters which w i l l  use f i v e  uprated F-1 Engines and b e a c h  "Strap-Ons" 
120-inch o r  156-inch S o l i d  Rocket Motors. Th is  study w i l l  be used t o  
e s t a b l i s h  the ex ten t  o f  launch f a c i  l i t y  (VLF-39) c a p a b i l i t y  and/or 
mod i f i ca t i ons  requ i red  when using the improved Saturn V Booster Conf igura t ion .  

The t e s t  program, u t i l i z i n g  1/58 scale model f a c i l i t i e s ,  has 
the  f o l l o w i n g  ob jec t i ves :  

a.  Oetermine the  environment o f  veh i c le  base and f a c i l i t y  
elements du r ing  holddown and i n i t i a l  l i f t - o f f .  

b. Oetermine the environment of the  mobi le  launcher and u m b i l i -  
c a l  tower f o r  maximum v e h i c l e  d r i f t .  

c. Oetermine the  ex ten t  o f  f a c i l i t y  mod i f i ca t i on  necessary f o r  
c o m p a t i b i l i t y  w i t h  Improved Saturn V vehic les.  

The t e s t  program w i l l  be conducted i n  f ou r  phases. A 1:58 scale 
model o f  the  Saturn V Booster w i l l  be u t i l i z e d  f o r  a l l  f o u r  phases o f  
the  t e s t  program. 

The f i r s t  phase w i l l  be conducted us ing  the  Basic Saturn V 
Booster sca le  model and w i l l  serve t o  e s t a b l i s h  Basel ine data. Phase I I  
t e s t s  w i l l  use the same scale model Booster but w i t h  the  uprated F- l  
engines. Phase I l l  w i l l  u t i l i z e  uprated Saturn V scale model w i t h  
120-inch simulated S o l i c  Motor Strap-Ons. Phase I V  w i l l  use the uprated 
Saturn V scale model w i t h  156-inch simulated S o l i d  Motor Strap-Ons. 

F i v e  t e s t s  i n  Phase I were conducted dur ing  t h i s  repo r t  per iod .  
Data were recorded f o r  the  basic  Saturn V dur ing  v e r t i c a l  l i f t - o f f  
( t h ree  tes ts )  and dur ing  maximum d r i f t  (two t e s t s ) .  There are  two 
more t e s t s  scheduled t o  complete t e s t i n g  o f  t h e  lower p o s i t i o n  (120')  
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of t h e  u m b i l i c a l  tower .  A t  t h a t  t ime  t h e  tower w i l l  be lengthened t o  
p r o v i d e  d a t a  p o i n t s  f o r  t h e  e n t i r e  tower.  F a c i l i t y  l i m i t a t i o n s  d i c t a t e  
t h a t  s i m u l a t e d  l i f t - o f f  be l i m i t e d  t o  f o u r  f e e t  (232 f e e t  a c t u a l )  t r a v e l .  
T e s t i n g  w i l l  be con t inued .  

IV.  APOLLO APPLICATION 

A. S-IVB Workshop 

1. Q u i c k  Release Manhole Cover, S-IVB O r b i t a l  Workshop 

The purpose o f  t h i s  t e s t  i s  t o  e v a l u a t e  and q u a l i f y  a 
Quick-Release Manhole Cover f o r  t h e  Forward Fuel Bulkhead on t h e  AS-209 
S-IVB Stage f o r  t h e  SAA-209 O r b i t a l  Workshop Miss ion .  The manhole 
cover  i s  mounted t o  t h e  Forward Bulkhead by an adap te r  r i n g  wh ich  i s  
b o l t e d  d i r e c t l y  t o  t h e  Forward Fuel  Bulkhead. The manhole cover  i s  
a t t a c h e d  t o  t h e  adap te r  r i n g  by 24 s l i d i n g  wedges. The wedges a r e  
drawn i n t o  p l a c e  by means o f  12 tu rnbuck les .  A f t e r  f i n a l  ad jus tment  
t h e  t u r n b u c k l e  i s  secured by a l o c k n u t  t i g h t e n e d  a g a i n s t  t h e  t u r n -  
b u c k l e .  The cover  i s  removed by t h e  a s t r o n a u t  w h i l e  i n  o r b i t .  

The t e s t  w i l l  f u n c t i o n a l l y  e v a l u a t e  t h e  wedge-cam r e t a i n i n g  
dev ice ;  e s t a b l i s h  i n s t a l l a t i o n  procedure and t o r q u e  requ i rements  f o r  
t h e  manhole cover ;  e v a l u a t e  t h e  s t r u c t u r a l  i n t e g r i t y  o f  t h e  manhole 
cover ,  w h i l e  b c i n g  sub jec ted  t o  t h e  r e q u i r e d  environments;  q u a l i f y  t h e  
manhole cover  sea l  w i t h  respec t  t o  minimum leakage r a t e s ;  and q u a l i f y  
t h e  s e a l  used t o  p r e v e n t  hydrogen leakage th rough  t h e  adap te r  r i n g  
b o l t  h o l e s .  

The t e s t  vesse l  i s  p r e s e n t l y  be ing  m o d i f i e d  a t  t h e  ME Labora to ry  
and shou ld  be d e l i v e r e d  t o  R-TEST-CV d u r i n g  t h e  f i r s t  week o f  A p r i l .  
Two weeks w i l l  be r e q u i r e d  t o  i n s t a l l  t h e  tank,  LH2 and i n s t r u m e n t a t i o n  
system. T e s t i n g  should  then b e g i n  d u r i n g  t h e  week o f  A p r i l  17. 

2.  Env i ronmenta l  C o n t r o l  Svstem 

T h i s  program, requested by R-P&VE-P, i s  r e q u i r e d  t o  suppor t  
t h e  thermal  des ign  o f  t h e  S-IVB O r b i t a l  Workshop env i ronmenta l  c o n t r o l  
system. Tes ts  a r e  scheduled f o r  a condensat ion model and a 1/8 segment 
o f  t h e  workshop compartment l i n e r .  The condensat ion model t e s t s  w i l l  
be used t o  c o n f i r m  t h e  a n a l y t i c a l  model b e i n g  used t o  i n v e s t i g a t e  con- 
d e n s a t i o n  e f f e c t s .  R e s u l t s  f rom t h e  1/8 segment w i l l  p r o v i d e  da ta  on 
h e a t  t r a n s f e r  c o e f f i c i e n t s ,  f a n  performance, w a l l  temperature ,  condensa- 
t i o n  r a t e s ,  and c u r t a i n  temperatures.  

B u i l d u p  o f  t h e  Condensation Model by R-TEST-CTE has commenced 
w i t h  t e s t i n g  scheduled t o  s t a r t  w i t h i n  f i v e  weeks. P r e l i m i n a r y  t e s t  
p l a n n i n g  meet ings have been h e l d  w i t h  PEVE t o  e s t a b l i s h  t h e  program f o r  
t h e  1/8 model seqment o f  t h e  workshop compartment l i n e r .  
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GEORGE C .  MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
ADVANCED FACILITIES PLANNING OFFICE 
MARCH 1, 1967 th rough  MARCH 31,1967 

I. FACILITIES 

A .  R&A P r o i e c t s  

1. A p r o j e c t  r e q u e s t  i s  be ing  p repared  f o r  m o d i f i c a t i o n s  t o  
b u i l d i n g  4684. 

2 .  Design c r i t e r i a  i s  underway f o r  t h e  3 8 ' x  6 5 '  Vacuum Chamber. 

3 .  Completion of  d e s i g n  c r i t e r i a  h a s  been accomplished and t h e  
f o l l o w i n g  p r o j e c t s  a r e  a w a i t i n g  s t a r t  of d e s i g n :  

a .  Helium Line  E x t e n s i o n  t o  Bui ld ing  4650 

b.  High P r e s s u r e  A i r  P i p e l i n e  

4 .  Design i s  underway on t h e  f o l l o w i n g :  

a .  P r o j e c t  No. 7021 - GH2 Transmiss ion  System - Phase I1 

b .  P r o j e c t  No. 7023 - GN P i p e l i n e  System, CTL Area 
2  

c .  P r o j e c t  No. 7031 - M o d i f i c a t i o n s  t o  Provide  Hydrogen 
S e r v i c e  a t  T e s t  S tand  300 - Phase I1 

d .  P r o j e c t  No. 6742 - GN2 Connector Line  

e .  P r o j e c t  No. 7072 - S - I 1  S t r u c t u r a l  T e s t  Se t -up .  

5 .  Completion o f  d e s i g n  h a s  been accomplished and t h e  f o l l o w i n g  
p r o j e c t s  a r e  a w a i t i n g  c o n s t r u c t i o n :  

a .  P r o j e c t  No. 7056 - LOX T r a i l e r  Parking Area 

b .  P r o j e c t  No. 6255 - Pavement Addi t ion ,  Bu i ld ing  4653 

c .  P r o j e c t  No. 7058 - Steam Line  Ex tens ion  t o  LH2 T e s t  F a c i l i t y  

d .  F i r e  D e t e c t i o n  System 

e .  Improvements i n  t h e  V i c i n i t y  of  Bu i ld ing  4650 
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6. P r o j e c t  f o r  I n s t a l l a t i o n  of Cable and Cable Trays; Eas t  
Tes t  Area i s  being adve r t i s ed  f o r  cons t ruc t ion .  

7. Cons t ruc t ion  i s  underway on t h e  following p r o j e c t s :  

a .  P ro j ec t  No. 66-35 - Elevator  a t  Liquid Hydrogen Tes t  Stand 

b.  P ro j ec t  7005 - I n s t a l l a t i o n  of Heaters ,  S-IC Tes t  Stand 

c .  P ro j ec t  No. 7008 - Addit ional  LOX Storage f o r  A l l  Tes t  
Pos i t i ons ,  Building 4583 

d.  Pro jec t  No. 7009 - Fi rex  System Addition, Test  Stand 115 

e .  P ro j ec t  No. 7013 - Elevator  f o r  Tes t  Stand 500 

f .  Pro jec t  No. 7018 - Transformer Subs ta t ion ,  Test  Stand 500 

g .  P ro j ec t  No. 7017 - Modificat ions t o  Scale  House, Building 
4659 

h .  P ro j ec t  No. 7021 - GH2 Transmission System, Phase I 

i .  Pro jec t  No. 7031 - Modificat ion t o  Provide Hydrogen 
Serv ice  a t  Tes t  Stand 300 - Phase I. 

B.  Nuclear Ground Test  Module 

The pre l iminary  c r i t e r i a  f o r  the Cold Flow Test  F a c i l i t y  has  been 
completed and w i l l  be forwarded t o  F&DO and R-P&VE-XN during week of Apr i l  
17, 1967. No f u r t h e r  work on adap ta t ion  of  S-IC Tes t  Stand f o r  t h e  Cold 
Flow Tes t ing  of t h e  NGTM is  contemplated u n t i l  f i n a l  des ign  i s  i n i t i a t e d  
i n  FI-68. 

C. S- I1  S t r u c t u r a l  Tes t s  

Framing up requirements and i n i t i a t i o n  of s t e p s  f o r  accomplish- 
ment of t h i s  program a r e  underway. 

J .  B. Carr ington 
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